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Fear1. Introduction
Using grades to assess students' performance is an integral part of
educational systems around the globe (Ames, 1992; Lingard, 2010;
Strain, 2009). The motivational impact of grading is likely to depend
on its functional signiﬁcance (Vansteenkiste, Ryan, & Deci, 2008).
When students predominantly perceive a grading event as a judgment
of their performance, rather than as a way of receiving information
about their learning process, this may come at a motivational price
(Ames, 1992; Amrein & Berliner, 2002; Ryan & Brown, 2005). Students'
focus on performing well to obtain good grades may then undermine
their interest and ‘love of learning’ (Butler, 1987; Butler & Nisan,
1986; Jones, 2007; Pulfrey, Darnon, & Butera, 2013).Moreover, students
may start to avoid looking bad in front of their teachers or peers, whichn for Scientiﬁc Research
he Netherlands.
ent.be (C. Krijgsman),
ijk@uu.nl (J. van
l (L. Borghouts),
inhard),
s an open access article undermay lead to fear of failure and feelings of incompetencewhen grades are
inferior (Elliot & McGregor, 1999; McDonald, 2001; Ryan & Weinstein,
2009). Using a within-person design, the present research investigated
whether students' motivational functioning, fear and need-based expe-
riences varied as a function of whether they were graded or not during
their real-life physical education (PE) classes (i.e., ecologically valid
setting). Moreover, extending past work, we addressed the processes
(i.e., need-based experiences) underlying the hypothesisedmotivation-
al and fear differences between a grading and non-grading class.
Because the functional signiﬁcance of the grading was primarily evalu-
ative and judgmental of student's performance, we refer to this type
of grading as ‘performance grading’.
1.1. Grading in physical education
As in many other countries, in Flanders (Belgium), PE students are
regularly assessed throughout the school year. Functions of assessment
in PE (as in academic courses) can be positioned on a continuum from
‘performance-based assessment’ (i.e., quality judgment of students'
performance) to ‘informational assessment’ (i.e., specifying learning
progress and constructing the way forward; López-Pastor, Kirk,
Lorente-Catalán, MacPhail, & Macdonald, 2012; Tunstall & Gipps,the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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mance-based assessment system. Students' performance is commonly
rated with the grades 1 to 10. The grades ‘1’ to ‘4’ designate an insufﬁ-
cient performance, the grades ‘5’ to ‘7’ describe a sufﬁcient performance,
and the grades ‘8’ to ‘10’ describe good to excellent performances (i.e., a
‘multiple grades system’; Barenberg & Dutke, 2013, p.122).
While awarding performance-based grades in PE, teachers typically
use criterion referenced grading (i.e., howwell do students perform rel-
ative to criteria; Pulfrey, Buchs, & Butera, 2011; Redelius & Hay, 2012)
and norm referenced grading (how well students perform relative to
others; Chan, Hay, & Tinning, 2011; Elliot & Moller, 2003; Johnson,
Prusak, & Pennington, 2011). Frequently used methods are teacher
judgments based on observations with (Borghouts, Slingerland, &
Haerens, 2016; Svennberg, Meckbach, & Redelius, 2014) or without
(Annerstedt & Larsson, 2010; Hay & Macdonald, 2008; Svennberg et
al., 2014) explicitly communicating criteria. Irrespective of the type of
grading that students are submitted to, orwhich combination of grading
systems the teacher employs, assessing performance through the use of
a multiple grades system conveys information, which allows (and in
fact mostly triggers) students to compare their performance with
other students. Moreover, students in Flanders (Belgium) receive a re-
port card at the end of each semester, which contains the average
grades for PE along with other subjects (European Commission/
EACEA/Eurydice, 2013). This report card again allows students to
directly compare performances. It is therefore argued that perfor-
mance-based grades stimulate normative and social comparison
(Ames, 1992; Elliot & Moller, 2003). Such social comparison (Ames,
1992)might be further fostered by the ‘visibility’ of performance during
PE lessons (Annerstedt & Larsson, 2010; Johnson et al., 2011; Redelius &
Hay, 2012), and may come with a motivational cost.1.2. Self-determination theory and performance grading
1.2.1. Motivational differences
According to SDT, depending onwhether the performance grading is
perceived to be more evaluative and judgmental or informational and
helpful, different types of motivation are likely to be engendered. A re-
ﬁned taxonomy of motives is discerned within SDT, with some of
them being more autonomous and others more controlled in nature
(Deci & Ryan, 2000; Vansteenkiste, Lens, & Deci, 2006). Students are
said to display autonomous regulation during a PE class when they
ﬁnd their class to be enjoyable and interesting (i.e., intrinsicmotivation)
or value its personal beneﬁts (i.e., identiﬁed regulation). In contrast, stu-
dents are controlled motivated when they put effort in their PE class to
please their teacher, to obtain good grades, or to avoid criticism (i.e., ex-
ternal regulation). Interestingly, students may not only be externally
pressured, but could also pressure themselves to do well (i.e.,
introjected regulation), for instance by buttressing their activity en-
gagement with feelings of guilt and contingent self-worth. While stu-
dents are – quantitatively speaking – motivated when they display
either autonomous or controlled motivation, amotivation within SDT
reﬂects a lack of motivation. Speciﬁcally, amotivated students typically
invest a minimum amount of effort in PE classes because they experi-
ence incapability to perform activities, or because they do not experi-
ence a personal value (Deci & Ryan, 2000).
Dozens of previous studies have indicated that autonomous motiva-
tion, relative to controlled motivation and amotivation, relates to a host
of desirable outcomes (see Ntoumanis & Standage, 2009 for an over-
view). To illustrate, autonomous motivation is predictive of students'
observed engagement (Aelterman et al., 2012) and rated performance
(Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004), whereas con-
trolled motivation and amotivation relate to undesirable outcomes, in-
cluding boredom (Ntoumanis, 2001), low engagement (Aelterman et
al., 2012), and fear of exams and test situations (Schaffner & Schiefele,
2007).Further, a number of studies have indicated that these different
types of motivation get differentially activated under grading versus
non-grading circumstances. For instance, experimental research
showed that grading, particularly when students experience it as a
judgment of their performance, results in lower levels of intrinsic moti-
vation (Butler, 1987; Butler & Nisan, 1986; Grolnick & Ryan, 1987;
Johnson et al., 2011; Pulfrey et al., 2011) and identiﬁed regulation
(Johnson et al., 2011; Pulfrey et al., 2011). Furthermore, two studies
found external regulation (Grolnick & Ryan, 1987; Johnson et al.,
2011) and amotivation (Johnson et al., 2011) to increase in situations
where performance-based grading takes place. Yet, to the best of our
knowledge, no previous study speciﬁcally examined the relationship
between performance grading and introjected regulation. Although it
seems rather self-evident that students are more externally regulated
during an evaluative grading class, the question remains whether they
equally apply such pressure to their own functioning. Presumably, be-
cause performance grading ‘awakens’ students' ego, they may display
more introjected regulation as well.
1.2.2. Explanatory processes: need-based experiences
While the motivational correlates of performance grading are fairly
well documented in the literature, less is known about the processes
underlying these effects (but see Pulfrey et al., 2013). To predict the
motivational impact of performance grading, from a SDT-account, the
critical question is whether the grading impacts on individuals' psycho-
logical need-based experiences. Three psychological needs have been
discerned, that is, the need for autonomy, relatedness, and competence
(Deci & Ryan, 2000). Speciﬁcally, need satisfaction refers to students'
experience of volition and self-endorsement (i.e., need for autonomy),
their feeling of connection and mutual care (i.e., need for relatedness)
and their experience of effectiveness (i.e., need for competence). Dozens
of studies have indicated that the satisfaction of these needs contributes
to individuals' autonomous motivation, and their engagement and
growth in the classroom (Niemiec & Ryan, 2009).
While the satisfaction of these needs has received considerable at-
tention, it is only more recently that the notion of need frustration,
which may particularly be useful in the context of grading, has been
researched more intensively (Bartholomew, Ntoumanis, Ryan, Bosch,
& Thøgersen-Ntoumani, 2011a; Bartholomew, Ntoumanis, Ryan, &
Thøgersen-Ntoumani, 2011b; Haerens, Aelterman, Vansteenkiste,
Soenens, & van Petegem, 2015). Need frustration deserves attention
by its own right because – theoretically speaking – the absence of
need satisfaction does not necessarily denote the presence of need frus-
tration (Vansteenkiste & Ryan, 2013). Indeed, for need frustration to
occur, a more active thwarting of individuals' needs is required. Specif-
ically, need frustration refers to feelings of pressure and internal conﬂict
(i.e., autonomy frustration), rejection and disrespect (i.e., relatedness
frustration), or feelings of failure and inadequacy (i.e., competence frus-
tration). The distinction between need satisfaction and frustration is
critical as unfulﬁlled needs (i.e., low need satisfaction) may not relate
as robustly to malfunctioning as frustrated needs may. A metaphor
(Vansteenkiste & Ryan, 2013, p.265) may help to account for this as-
sumption: ‘If plants do not get sunshine and water (i.e., resulting in
low need satisfaction), they will fail to grow and will die over time;
yet, if salted water is thrown on plants (i.e., eliciting need frustration),
they will wither more quickly.’ Thus, whereas low need satisfaction is
likely to yield motivational costs over time, high need frustration will
accelerate negative motivational processes. Congruent with this as-
sumption, past research has found need satisfaction to be predictive of
autonomous motivation (Haerens et al., 2015), engagement (Jang,
Kim, & Reeve, 2016) and well-being (Bartholomew et al., 2011a),
while need frustration relates to controlledmotivation and amotivation
(Haerens et al., 2015), disengagement (Jang et al., 2016) and ill-being
(Bartholomew et al., 2011a). Such ﬁndings have been documented
using cross-sectional, longitudinal and diary designs (van der Kaap-
Deeder et al., 2016).
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need-based experiences has received little attention (but see Pulfrey
et al., 2013). It is possible that when exposed to grading, especially if
the grading is evaluative and judgmental, studentsmight not only expe-
rience a lack of choice or freedom (i.e., low autonomy satisfaction), they
may also feel pressured to perform well (i.e., high autonomy frustra-
tion). Likewise, students might not only experience a sense of discon-
nection to others (i.e., low relatedness satisfaction), they might also
feel rejected by others when anticipating (reactions to) a lower grade
(i.e., high relatedness frustration). In a similar vein, students might not
only think they will not be able to reach the criteria (i.e., low compe-
tence satisfaction), in some situations theymight even feel like a failure
(i.e., high competence frustration), particularly if they receive bad
grades despite their efforts. Consistent with these prior assumptions, it
was indicated that autonomy satisfaction and competence satisfaction
accounted for the link between performance grading and task interest
(i.e., intrinsicmotivation; Pulfrey et al., 2013). Yet, whether and howex-
perienced need satisfaction and frustration vary as a function of perfor-
mance grading andwhether these need-based experiences can account
for the hypothesised link between performance grading and the broad
spectrum of students' motivational functioning and fear has not re-
ceived any attention so far.
1.3. The present study
Grounded in self-determination theory, the present study, conduct-
ed in an ecological valid setting (i.e., during authentic lessons), ad-
dressed the following research questions: (1) Do students' display
different motivational functioning, fear and need-based experiences in
a PE lesson in which performance grading is applied compared with a
lesson in which no performance grading is applied and (2) can differ-
ences in motivational functioning and fear be accounted for by differ-
ences in experienced need satisfaction and frustration across both
lessons? While performance grading in PE might be considered low-
stake, we posit nevertheless that participating in grading activities in
PEmight be associatedwithmore fear and a different pattern ofmotiva-
tional functioning and need-based experiences. We formulated the fol-
lowing two hypotheses.
First, based on previous research (Grolnick & Ryan, 1987; Johnson et
al., 2011; Putwain & Best, 2011) we hypothesised that students would
report lower levels of intrinsic motivation, identiﬁed regulation and
need satisfaction, and higher levels of introjected regulation, external
regulation, amotivation, fear and need frustration, when being exposed
to a performance-based grading class versus a non-grading class (see
also Butler & Nisan, 1986; Pulfrey et al., 2011).
Second, we investigated the explanatory (i.e., mediating) role of stu-
dents' experiences of need satisfaction and need frustration in the rela-
tionship between performance grading (versus non-grading) and the
hypothesised differences in motivation and fear. Given that this ques-
tion has not received any prior attention (but see Pulfrey et al., 2013),
we were open for the possibility that performance grading may come
with low need satisfaction or a combination of low need satisfaction
and high need frustration. To illustrate, performance grading may re-
duce feelings of choice or freedom (i.e., low autonomy satisfaction),
and may simultaneously increase students' pressure and stress to per-
form well (i.e., autonomy frustration). If differences in need frustration
would surface, they may help to account for why grading versus non-
grading relates to students' higher levels of introjected regulation, ex-
ternal regulation, amotivation and fear.
2. Method
2.1. Participants
A convenience sample of thirty-nine PE teachers (24 males; 61.5%)
and 724 students (399boys; 55.1%,Mage=14.7±0.94) from39 schoolsin Flanders (Belgium) participated in the study. Of all 724 participating
students, 315 students did not have complete measures, and therefore
these students were excluded from the analyses, resulting in a ﬁnal
sample of twenty-seven schools with thirty-one PE teachers (21
males; 67.7%) and 409 students (response rate = 57%, 222 boys;
54.3%,Mage=14.7±1.00). In Flanders (Belgium), the gender formation
of PE classes (i.e., mixed gender grouped or single gender grouped) de-
pends on the districts in which schools are located. In the present sam-
ple, of all 31 classes, 14 classes (45.2%) weremixed gender grouped and
17 classes (54.8%) were single gender grouped (11male classes; 64.7%).
Class sizes ranged from eight to thirty students per class (M = 17 ±
5.18). All students attended secondary education: 46.2% of the students
attended academic education, 31.1% technical education and 22.7% vo-
cational education.
2.1.1. Ethical considerations
All participating teachers and their principals gave informed consent
to their participation in the current study. With the exception of eleven
parents, all parents gave informed consent for their child's participation.
All participants were assured that responses were treated conﬁdential-
ly. The Ethical Committee of Ghent University approved the study
protocol.
2.2. Procedure
For the purposes of the present study, teachers were asked to give
their lessons as planned. In Flanders (Belgium), PE is a compulsory sub-
ject in secondary schools for at least two 50-min lessons each week.
These two 50-min lessons are sometimes combined into one single
100-min lesson. The research leader plus a team of research assistants
collected the data. Students ﬁlled out a set of questionnaires during
the last 15 min of two lessons out of a sequence of lessons on one spe-
ciﬁc topic (e.g., four basketball lessons). The ﬁrst measurement took
place at the end of the ﬁrst or second lesson of the series of lessons: a
lesson in which students were not graded. The second measurement
took place in the ﬁnal lesson of the series of lessons: a lesson in which
students received a performance grade. Students were aware of the
fact that they were graded during this speciﬁc lesson. The time frame
between both measurements was in most classes one to three weeks.
No manipulations were made to the normal procedure in the lessons,
with the exception of ﬁlling out the questionnaires at the end of both
lessons.
To understand how students in the present sample were assessed,
data was collected with two different types of measurements. First,
teachers were questioned about their grading practices by means of
open questions. In these questionnaires, teachers indicated that it was
usual to grade their students on a speciﬁc lesson topic in a relatively
short period of time. For most teachers in this sample it was common
practice to teach about three to four consecutive lessons on one subject
(e.g., four lessons of basketball) with grading taking place in the last les-
son. In the lessons in which grading took place, teachers graded stu-
dents' motor skills on the same speciﬁc subject (e.g., grading the lay-
up as a basketball technique in the ﬁnal lesson of four lessons in
which students had practiced the lay-up) to obtain a qualiﬁcationof stu-
dents' performance. Second, 30 teachers (n=1missing)were ﬁlmed in
the lessons in which grading took place. Observations of these lessons
provided a good indication of the actual grading practices. It was clear
from the videos that all grading lessons had the purpose of qualifying
students' performance at the end of a learning process. Except for one
teacher (for whom we could not verify from video or questionnaire
whether students' performance was qualiﬁed by means of a grade), all
teachers assessed students by means of a grade. Video observations in-
dicated that, while awarding performance-based grades in PE, the ma-
jority of the teachers in our sample informed the students about
assessment-criteria. These criteria were designed and used to measure
product performance (i.e., purely measuring students' performance at
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with the exception of one teacher, all teachers awarded performance
grades based on their own observations and judgments (i.e., one teach-
er used peer assessment). Almost half of the students received their
grade in the grading lesson itself. Other students had to retrieve the
grade at a latermoment fromadigital system. Independent of themeth-
od used for grading, largely all students worked in small groups while
being graded and hardly any assessment toolswere used, such as videos
or photos for observation.2.3. Measures
2.3.1. Motivational regulations
Insights into students' motivational regulations towards the last PE
class were obtained by use of the Behavioural Regulations in Physical
Education Questionnaire (BRPEQ; Aelterman et al., 2012) in a similar
way as it was done in previous research (Aelterman et al., 2012;
Haerens et al., 2015). Table 1 reports on the typical items, reliability
and number of items per scale and permeasurement occasion. Students
responded to all items on a 5-point Likert scale ranging from ‘not at all
true for me’ to ‘very true for me’. Factorial validity was examined by
modeling a conﬁrmatory factor analysis (CFA) per time point, per-
formed with Mplus (version 7.4; Muthén & Muthén, 2015). The time
point 1 model ﬁtted the data well (for recommendations see Hu &
Bentler, 1999; Kline, 2011), χ2 (142) = 422.32, p b 0.001, RMSEA =
0.07, CFI = 0.92 and SRMR = 0.06. All indicator loadings were above
0.61, p b 0.001. The time point 2 model ﬁtted the data reasonably well,
χ2 (142) = 568.63, p b 0.001, RMSEA = 0.09, CFI = 0.90 and SRMR=
0.06. All indicator loadings were above 0.61, p b 0.001.2.3.2. Fear
Students' level of fear was measured by means of the subscale ‘fear’
of the Learning And Study Strategies Inventory (LASSI; Weinstein,
1987), adapted to the context of PE. Table 1 reports on the typical
items, reliability and number of items per scale, and per time point. Stu-
dents responded to all items on a 5-point Likert scale ranging from ‘not
at all true for me’ to ‘very true for me’. Although the RMSEA indicated
some distance between the theoretical model and the data, overall, as
indicated by the CFI and SRMR, the time point 1 model ﬁtted the data
reasonably well, χ2 (9) = 56.40, p b 0.001, RMSEA = 0.12, CFI = 0.96
and SRMR = 0.04. All indicator loadings were above 0.69, p b 0.001.
The time point 2 model also ﬁtted the data reasonably well, χ2 (9) =
56.98, p b 0.001, RMSEA= 0.12, CFI = 0.97 and SRMR= 0.03. All indi-
cator loadings were above 0.68, p b 0.001.Table 1
Overview of the scales, number of items per scale, Cronbach's alphas per time point and exam
Scale N items ∝
T0 T1
BRPEQ
Intrinsic motivation 4 0.90 0.86
Identiﬁed regulation 4 0.79 0.79
Introjected regulation 3 0.69 0.79
External regulation 4 0.78 0.90
Amotivation 4 0.80 0.87
Based upon LASSI
Fear 6 0.88 0.92
BPNSFS
Autonomy satisfaction 4 0.72 0.82
Autonomy frustration 4 0.79 0.86
Relatedness satisfaction 4 0.76 0.80
Relatedness frustration 4 0.84 0.89
Competence satisfaction 4 0.69 0.77
Competence frustration 4 0.85 0.89
Note. BRPEQ; Behavioural Regulations in Physical Education Questionnaire, LASSI; Learning And
Scale.2.3.3. Need satisfaction and frustration
Students' perceived autonomy, relatedness and competence satis-
faction and frustration during the last PE lesson were assessed by the
Basic Psychological Need Satisfaction and Frustration Scale (BPNSFS;
Chen et al., 2015). Table 1 reports on the typical items, reliability and
number of items per scale and per measurement. Students responded
to all items on a 5-point Likert scale ranging from ‘not at all true for
me’ to ‘very true for me’. For the purpose of the present research,
small modiﬁcationsweremade to the original BPNSFS in order to adjust
the questionnaire to the PE context. The itemsweremodelled as indica-
tors of six ﬁrst order factors (autonomy satisfaction, autonomy frustra-
tion, relatedness satisfaction, relatedness frustration, competence
satisfaction, competence frustration) that, in turn, served as indicators
for twohigher order factors (i.e., need satisfaction and need frustration).
The time point 1 higher order model ﬁtted the data reasonably well, χ2
(245) = 632.94, p b 0.001, RMSEA = 0.07, CFI = 0.90, SRMR = 0.08.
All indicator loadings were above 0.44, p b 0.001. The time point 2
higher order model also ﬁtted the data reasonably well χ2 (245) =
829.57, p b 0.001, RMSEA=0.08, CFI=0.89, SRMR=0.08. All indicator
loadings were above 0.50, p b 0.001. More detailed information (i.e., all
scales and subscales, factor loadings of individual items per time point)
on the present study's factorial validity is presented as supplementary
online data.
2.4. Plan of analysis
Given the nested structure of the data (measurements within stu-
dents within classes), multilevel regression analyses were executed
for all main analyses, using MLwiN version 2.30 (Rasbash, Steele,
Browne, & Goldstein, 2014). When executing the main analyses, we
controlled for the contextual variables gender (De Meyer et al., 2014;
Johnson et al., 2011) and lesson topic (i.e., categorised as individual
sports; artistic sports, and interactive sports; Aelterman et al., 2012;
Guay et al., 2010) because these variables might affect students' quality
of motivation, feelings of fear and need-based experiences.
Prior to the main analyses, dropout analyses, using multilevel re-
gression analyses, were performed to examine differences between stu-
dentswhodropped out and thosewho remained in the study. Also prior
to the main analyses and using multilevel regression analyses, baseline
variance components models (Rasbash et al., 2014) or intercept-only
models (Hox, 2010) were established for all variables in our study,
with only an intercept and no explanatory variables (i.e., Model 0). As
class and school level showed overlap, a three-level model (measure-
ment, student, class) better matched the data when compared with a
four-level model (measurement, student, class, school). As such, data
were treated as a three-level model, in which measurements wereple items.
Example item
Using the stem
I putted effort in the last PE class because…
… I enjoyed this PE class
… I found this PE class personally meaningful
… I would have felt guilty if I didn't
… because I felt the pressure of others to participate in this PE class
I thought this PE class was actually a waste of time
During the last PE class…
I thought about how bad I performed in comparison to other students
During the last PE class…
… I felt a sense of choice and freedom in the tasks I was participating in
… I felt pressured to do certain tasks
… I felt close and connected with other people who are important to me
… I felt that people who are important to me were cold and distant towards me
… I felt that I can successfully complete difﬁcult tasks
… I felt disappointed with many of my performances
Study Strategies Inventory, BPNSFS; Basic Psychological Need Satisfaction and Frustration
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ages of variation in these dependent variables situated at the class (i.e.,
variation between classes), student (i.e., variation between students)
and measurement level (i.e., variation within students).
The ﬁrst part of ourmain analyseswas performed to answer the ﬁrst
research question, in which we investigated the relationship between
performance grading (i.e., presence or absence of grading), andmotiva-
tion, fear and perceived need satisfaction and need frustration. One step
was executed in this part of the analyses: the predictor ‘grading lesson’
was inserted into the baseline variance components models, while si-
multaneously controlling for gender and lesson theme (i.e., Model 1).
To answer our second research question, that is whether need satisfac-
tion and need frustration mediated relationships between performance
grading and motivational outcomes as well as fear, several steps were
followed. First, total effects (τ)were ﬁrst estimated through amultilevel
model (i.e., Model 1), with ‘grading lesson’ as a single predictor of moti-
vational regulations (i.e., intrinsic motivation, identiﬁed regulation,
introjected regulation, external regulation and amotivation) and fear,
while simultaneously controlling for gender and lesson theme. In a sec-
ond step, to examine indirect effects, that is whether need satisfaction
(Model 2) and need frustration (Model 3)mediated these relationships,
these variables were added to the models. In line with Cerin and
MacKinnon (2008), to test for mediation, the statistical signiﬁcance of
the product of two regression coefﬁcients (αβ) was calculated, with α
representing the relationship between the independent variable (i.e.,
presence or absence of grading) and the potential mediators (i.e., needTable 2
Students' perceived intrinsic motivation, identiﬁed regulation, introjected regulation, external
which performance grading was applied compared with a lesson in which no performance gr
variance and deviance drop.⁎
Intrinsic motivation Identiﬁed re
Parameter Model 0 Model 1a Model 0 M
FIXED PART β (S.E.) β (S.E.) β (S.E.) β
Intercept −0.01(0.07) 0.02(0.10) 0.01(0.06) −
Students' gendera 0.13(0.10) 0
Lesson themeb
Individual −0.31(0.25) −
Artistic 0.22(0.13) 0
Grading lessonc −0.31(0.05)⁎⁎⁎ −
RANDOM PART σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ
Class level variance 0.11(0.04)⁎⁎ 0.07(0.03)⁎ 0.07(0.03)⁎ 0
Student level variance 0.40(0.05)⁎⁎⁎ 0.42(0.05)⁎⁎⁎ 0.50(0.05)⁎⁎⁎ 0
Measurement level variance 0.50(0.04)⁎⁎⁎ 0.45(0.03)⁎⁎⁎ 0.44(0.03)⁎⁎⁎ 0
IGLS Deviance reference model 2160.85 2160.85 2140.23 2
IGLS Deviance test model 2113.81 2
χ2 (df) 47.04(4)⁎⁎⁎ 2
Amotivation Level of
Parameter Model 0 Model 1e Model 0 M
FIXED PART β (S.E.) β (S.E.) β (S.E.) β
Intercept 0.02(0.09) −0.03(0.13) 0.01(0.08) −
Students' gendera −0.15(0.10) −
Lesson themeb
Individual −0.03(0.36) −
Artistic −0.11(0.19) 0
Grading lessonc 0.31(0.05)⁎⁎⁎ 0
RANDOM PART σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ
Class level variance 0.22(0.07)⁎⁎ 0.20(0.06)⁎⁎ 0.15(0.05)⁎⁎ 0
Student level variance 0.27(0.04)⁎⁎⁎ 0.29(0.04)⁎⁎⁎ 0.33(0.05)⁎⁎⁎ 0
Measurement level variance 0.51(0.04)⁎⁎⁎ 0.46(0.03)⁎⁎⁎ 0.51(0.04)⁎⁎⁎ 0
IGLS Deviance reference model 2106.93 2106.93 2136.00 2
IGLS Deviance test model 2063.03 2
χ2 (df) 43.90(4)⁎⁎⁎ 1
Note. Values in parentheses are standard errors.
Reference category = 0.
⁎ p ≤ 0.05.
⁎⁎ p ≤ 0.01.
⁎⁎⁎ p ≤ 0.001.
a 0 = boy, 1 = girl.
b 0 = interactive PE lesson, 1 = individual PE lesson, 2 = artistic PE lesson.
c 0 = lesson in which no performance grading was applied, 1 = lesson in which performansatisfaction and need frustration), and β representing the relation
between the mediators and motivational outcomes and fear. Simulta-
neously in these models, the direct relationship (τ’) between perfor-
mance grading and motivational outcomes and fear was adjusted for.
Mediation effects represented by αβ were considered statistically
signiﬁcant when their 95% conﬁdence interval did not include zero.
Speciﬁc indirect effects (‘αβ’ for need satisfaction and ‘αβ’ for need frus-
tration) were estimated. To be able to compare the strength of parame-
ters, all variables in the regression analyses were standardised (M= 0,
SD= 1; Hox, 2010).
3. Results
3.1. Preliminary analyses
Descriptive statistics and correlations of all latent variables are pre-
sented as supplementary online data. Dropout analyses revealed that
there was no signiﬁcant difference in perceived intrinsic motivation
(χ2 = 0.85, df= 1, p= 0.36), identiﬁed regulation (χ2 = 0.00, df= 1,
p=1.00), introjected regulation (χ2 = 0.14, df=1, p=0.71), external
regulation (χ2=0.15, df=1, p=0.70), amotivation (χ2= 0.01, df=1,
p= 0.94), level of fear (χ2 = 0.01, df= 1, p= 0.91), need satisfaction
(χ2 = 0.36, df= 1, p= 0.55) and need frustration (χ2 = 1.26, df= 1,
p = 0.26), between students who completed only the baseline ques-
tionnaire and dropped out afterwards and students who completed
both questionnaires.regulation, amotivation, level of fear, need satisfaction and need frustration, in a lesson in
ading took place. Model presented with covariates, class, student and measurement level
gulation Introjected regulation External regulation
odel 1b Model 0 Model 1c Model 0 Model 1d
(S.E.) β (S.E.) β (S.E.) β (S.E.) β (S.E.)
0.01(0.09) 0.01(0.08) 0.02(0.11) 0.01(0.09) 0.05(0.12)
.09(0.10) −0.17(0.10) −0.25(0.09)⁎⁎
0.37(0.21) −0.33(0.30) −0.33(0.32)
.22(0.12) 0.09(0.15) 0.03(0.17)
0.17(0.05)⁎⁎⁎ 0.10(0.05) 0.16(0.05)⁎
2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.)
.04(0.02) 0.15(0.05)⁎⁎ 0.12(0.04)⁎⁎ 0.19(0.06)⁎⁎ 0.15(0.05)⁎⁎
.50(0.05)⁎⁎⁎ 0.31(0.05)⁎⁎⁎ 0.31(0.05)⁎⁎⁎ 0.21(0.04)⁎⁎⁎ 0.21(0.04)⁎⁎⁎
.42(0.03)⁎⁎⁎ 0.54(0.04)⁎⁎⁎ 0.53(0.04)⁎⁎⁎ 0.60(0.04)⁎⁎⁎ 0.59(0.04)⁎⁎⁎
140.23 2149.85 2149.85 2155.50 2155.50
118.38 2141.51 2139.15
1.86(4)⁎⁎⁎ 8.34(4) 16.35(4)⁎⁎
fear Need satisfaction Need frustration
odel 1f Model 0 Model 1g Model 0 Model 1h
(S.E.) β (S.E.) β (S.E.) β (S.E.) β (S.E.)
0.09(0.12) −0.00(0.06) −0.03(0.09) −0.02(0.09) −0.08(0.12)
0.04(0.10) 0.05(0.09) −0.26(0.09)⁎⁎
0.28(0.31) −0.24(0.23) −0.25(0.34)
.12(0.16) 0.20(0.12) 0.12(0.17)
.17(0.05)⁎⁎⁎ −0.12(0.05)⁎ 0.33(0.05)⁎⁎⁎
2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.)
.14(0.05)⁎⁎ 07(0.03)⁎ 0.05(0.03) 0.23(0.07)⁎⁎⁎ 0.17(0.06)⁎⁎
.33(0.05)⁎⁎⁎ 0.34(0.05)⁎⁎⁎ 0.34(0.05)⁎⁎⁎ 0.22(0.04)⁎⁎⁎ 0.24(0.04)⁎⁎⁎
.50(0.04)⁎⁎⁎ 0.60(0.04)⁎⁎⁎ 0.59(0.04)⁎⁎⁎ 0.56(0.04)⁎⁎⁎ 0.51(0.04)⁎⁎⁎
136.00 2200.10 2200.10 2104.65 2104.65
122.32 2190.29 2054.44
3.69(4)⁎⁎ 9.81(4)⁎ 50.21(4)⁎⁎⁎
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207C. Krijgsman et al. / Learning and Individual Differences 55 (2017) 202–211The baseline variance components models showed a signiﬁcant
difference from zero in variance at class, student and measurement
level (see Table 2, Model 0), for each of the motivational outcomes,
fear and need-based experiences. Variance situated at the class level
ranged between 6.61% for identiﬁed regulation (χ2 = 4.45, df= 1, p ≤
0.05) and 22.46% for need frustration (χ2 = 10.95, df = 1, p ≤ 0.001).
Variance at the student level ranged between 21.24% for external regu-
lation (χ2 = 24.13, df= 1, p ≤ 0.001) and 49.70% for identiﬁed regula-
tion (χ2 = 83.59, df = 1, p ≤ 0.001). Variance situated at the
measurement level ranged between 43.69% for identiﬁed regulation
(χ2 = 202.13, df = 1, p ≤ 0.001) and 60.02% for external regulation
(χ2 = 200.56, df= 1, p ≤ 0.001).
3.2. The main analyses: motivational experiences as a function of perfor-
mance grading
The ﬁrst part of the main analyses was executed to answer our ﬁrst
research question. The predictor variable ‘grading lesson’ plus the
covariates (i.e., gender and lesson theme) were added to the models
examining students' motivation, fear and need-based experiences
(see Table 2, Model 1). Except for introjected regulation (Δχ2(4) =
8.34, p = 0.08), adding ‘grading lesson’ and the covariates to the
model improved the model for all variables, as the iterated generalised
least squares (IGLS) estimationwas signiﬁcant for all models (i.e., rang-
ing between Δχ2(4)= 9.81, p ≤ 0.05 for need satisfaction and Δχ2(4)=
50.21, p ≤ 0.001 for need frustration). Indeed, with the exception of
introjected regulation (χ2 = 3.51, df = 1, p = 0.06), differences
between types of lessons (i.e., presence or absence of performance
grading) were found for all variables, with students experiencing less
intrinsicmotivation (χ2=43.07, df=1, p ≤ 0.001), identiﬁed regulation
(χ2 = 13.91, df=1, p ≤ 0.001) and need satisfaction (χ2 = 4.91, df=
1, p ≤ 0.05), and more external regulation (χ2 = 8.18, df= 1, p ≤ 0.01),
amotivation (χ2= 43.43, df=1, p ≤ 0.001), fear (χ2= 12.00, df=1, p ≤
0.001) and need frustration (χ2= 44.16, df=1, p ≤ 0.001), during a les-
son inwhich performance grading took place comparedwith a lesson in
which no performance grading took place. Furthermore, these analyses
served as a ﬁrst step in the mediation analyses (i.e., second research
question), because they give an indication of the total effect (τ) of the
relation between performance grading and the motivational regula-
tions and fear, without the inclusion of the mediators (see Tables 2
and 3).
In a second step, direct effects (τ’) and indirect effects (αβ) were
tested to observe if the signiﬁcant associations between performance
grading and motivational outcomes and fear were mediated by need
satisfaction and need frustration. In the full model with need satisfac-
tion as a mediator (see Table 3), a lowered effect size was found for
the direct relationship between performance grading and intrinsic
motivation (from τ=−0.31, p b 0.001 to τ’ =−0.26, p b 0.001) and
identiﬁed regulation (from τ = −0.17, p b 0.001 to τ’ = −0.11, p b
0.05), indicating partial mediation (αβintrinsic = 0.45, p ≤ 0.001 and
αβidentiﬁed = 0.51, p ≤ 0.001). Because the relationship between perfor-
mance grading and introjected regulation (from τ = 0.10, p = 0.06
to τ’= 0.11, p ≤ 0.05), external regulation (from τ= 0.16, p ≤ 0.01 to
τ’ = 0.17, p ≤ 0.01), amotivation (from τ = 0.31, p ≤ 0.001 to τ’ =
0.32, p ≤ 0.001) and fear (from τ = 0.17, p ≤ 0.001 to τ’ = 0.18, p ≤
0.001) did not signiﬁcantly attenuate, need satisfaction was not consid-
ered as a mediator in these speciﬁc models (Cerin &MacKinnon, 2008).
In the full model with need frustration as a mediator (see Table
3), the direct relationship (τ’) between performance grading and ex-
ternal regulation (τ’=−0.05, p = 0.36) and fear (τ’=−0.06, p =
0.15) was no longer signiﬁcant, with need frustration fully mediating
these relationships (αβexternal = 0.62, p ≤ 0.001; αβfear = 0.69, p ≤
0.001). A lowered effect size was found for the direct relationship be-
tween performance grading and intrinsic motivation (from τ’ =
−0.31, p ≤ 0.001 to τ’ = −0.26, p ≤ 0.001) and amotivation (from
τ’ = 0.31, p ≤ 0.001 to τ’ = 0.16, p ≤ 0.001), indicating partial
Fig. 1. Graphical representation of the direct relationships (τ’), α and β coefﬁcients as estimated in the full model with need satisfaction acting as a mediator. Note. β coefﬁcients are only
presented when need satisfaction was considered as a mediator (Cerin & MacKinnon, 2008). For introjected regulation, the direct relationship (τ’) was found signiﬁcant while the total
effect (τ) was not found signiﬁcant, indicating a suppressor effect. For all other variables, direct (τ’) as well as total relationships (τ) were signiﬁcant (see Table 3).
208 C. Krijgsman et al. / Learning and Individual Differences 55 (2017) 202–211mediation (αβintrinsic =−0.15, p ≤ 0.001 and αβamotivation = 0.49, p ≤
0.001). The full models with need satisfaction and need frustration
proceeding as mediators are displayed graphically in respectively
Fig. 1 and Fig. 2.4. Discussion
Grounded in self-determination theory, the global purpose of the
present study was to examine differences in students' motivational
functioning, fear and need-based experiences between an authentic
grading and non-grading PE class, and to examine the explanatory fac-
tors accounting for these differences. The context of the grading lesson
in our study was a situation in which a multiple grading system was
used in a highly ‘visible’ PE context (Trout &Graber, 2009). The awarded
performance grade contributed to an average grade for PE, which is part
of a yearly report. The average grades on this yearly report allow implicit
and explicit ranking of students' performance, possibly triggering peerFig. 2. Graphical representation of the direct relationships (τ’), α and β coefﬁcients as estimate
presented when need frustration was considered as a mediator (Cerin & MacKinnon, 2008). F
effect (τ) was not found signiﬁcant, indicating a suppressor effect. For intrinsic motivation,
found signiﬁcant (see Table 3).comparison (Ames, 1992; Barenberg & Dutke, 2013; Elliot & Moller,
2003). In this context, the grading is most likely perceived to be evalu-
ative and judgmental of one's performance.4.1. Motivational differences and fear
Previous research (e.g., Butler, 1987; Butler & Nisan, 1986; Johnson
et al., 2011; Pulfrey et al., 2011) has documented the motivational
costs associatedwith performance grading. The present study replicates
and extends this body of work by examining naturally occurring
motivational and fear-related differences in real-life grading and non-
grading PE lessons. Also, while previous studies have looked into
composite scores of autonomous and controlled motivation (e.g.,
Aelterman et al., 2012; Mouratidis, Vansteenkiste, Lens, & Sideridis,
2008; Pulfrey et al., 2011), herein, we have examined in greater detail
whether different subtypes of both autonomous and controlledmotiva-
tion vary as a function of being exposed to a grading and non-gradingd in the full model with need frustration acting as a mediator. Note. β coefﬁcients are only
or introjected regulation, the direct relationship (τ’) was found signiﬁcant while the total
identiﬁed regulation and amotivation, direct (τ’) as well as total relationships (τ) were
209C. Krijgsman et al. / Learning and Individual Differences 55 (2017) 202–211class. The necessity to look at subtypes, as advocated by some scholars
in the ﬁeld (Gagné et al., 2014; Taylor et al., 2014), was supported in
the current study as not all forms of controlled regulation varied in
parallel.
Speciﬁcally, during PE lessons in which performance grading occurs,
students ﬁnd the lesson to be less interesting and enjoyable (i.e., intrin-
sic motivation) and perceived the lesson to be less meaningful (i.e.,
identiﬁed regulation). These ﬁndings are in line with previous studies,
which showed that performance-based grading undermines love of
learning, interest and curiosity (i.e., less intrinsic motivation; Butler &
Nisan, 1986; Butler, 1987; Grolnick & Ryan, 1987; Johnson et al., 2011;
Pulfrey et al., 2011, 2013) and undermines the relevance of participating
in the PE lesson (Johnson et al., 2011; Pulfrey et al., 2011). The costs as-
sociated with performance grading also manifested through the pres-
ence of more maladaptive forms of motivation. That is, during
performance grading classes, students reported more external regula-
tion, beingmore amotivated and experiencedmore fear. These ﬁndings
are consistent with those from two other studies, in which it was found
that students in a graded condition (i.e., students who were judged on
their performance by means of a grade) experienced more pressure
(i.e., external regulation Grolnick & Ryan, 1987), and girls who partici-
pated in norm-referenced PE assessments experienced more external
regulation and amotivation (Johnson et al., 2011). In addition, in previ-
ous work, students reported also more negative emotional reactions
such as fear when exposed to performance grading (McDonald, 2001;
Putwain & Best, 2011).
Yet, in the present study, no differences in introjected regulation
emerged as a function of grading. Thus, whereas the pressure imposed
by someone else (i.e., external regulation) augmented as a function of
performance grading, the pressure imposed by one's self (i.e.,
introjected regulation) did not increase. This is an interesting and some-
what unexpected ﬁnding by itself because one may expect that under
grading circumstances, students become increasingly concerned with
their self-worth and consider the graded activity as a means to impress
others. Future studiesmay examinewhether such internal pressures get
activated under particular circumstances.
4.2. Explanatory mechanisms: need-based experiences
The second important aim of the present study was to examine
whether need-based experienceswould account for any observedmoti-
vational differences between grading and non-grading lessons. Follow-
ing recent developments, we considered both the role of the satisfaction
and frustration of students' psychological needs for autonomy, compe-
tence, and relatedness (Vansteenkiste & Ryan, 2013). The inclusion of
both constructs was critical as need satisfaction predominantly
accounted for the link between performance grading and the more
self-determined forms of motivation, while need frustration largely ex-
plained the less self-determined motivational outcomes and fear. That
is, when students were exposed to performance grading, they experi-
enced a lack of choice or freedom (i.e., low autonomy satisfaction), a
sense of disconnection to others (i.e., low relatedness satisfaction) and
a sense of not being able to reach the criteria (i.e., low competence
satisfaction), which then led students to ﬁnd the lesson less enjoyable
(i.e., intrinsic motivation) and valuable (i.e., identiﬁed motivation).
Furthermore, as a function of performance grading, students not
only reported less need satisfaction, they also felt more pressured to
perform well (i.e., high autonomy frustration), were more likely to
feel rejected by others (i.e., high relatedness frustration) and more
strongly felt like a failure (i.e., high competence frustration). In a similar
vein as lowneed satisfaction partially explainedwhy students found the
grading lesson less enjoyable, also experienced need frustration partial-
ly explained why students experienced less joy as a function of perfor-
mance grading. While previous studies already showed that lower
levels of experienced autonomy satisfaction and competence satisfac-
tion explained the relation between performance grading and intrinsicmotivation (Pulfrey et al., 2013), the current study adds to this literature
by showing that this relationship is also partially explained by feelings
of need frustration.
Moreover, students who reported higher levels of need frustration
because of being exposed to performance grading, were more likely to
put effort into the lesson out of external pressure (i.e., external
regulation), were more likely to lack motivation (i.e., amotivation), or
to experience fear. Experiences of need frustration, rather than need sat-
isfaction thus explained differences in external regulation, amotivation
and fear (also see Bartholomew et al., 2011a; Haerens et al., 2015).
Interestingly, students' perceived need satisfaction was positively
correlated with students' perceived need frustration (see supplementa-
ry online data). However, this positive link was only shown during les-
sons in which performance grading took place. It might have been the
case, that students experienced alternating episodes of need satisfaction
and need frustration during performance grading. For instance, in the
beginning of the lesson, a student might be uncertain about the quality
of his performance (i.e., low need satisfaction) andmight feel pressured
to perform well (i.e., high need frustration). Yet, after performing well
during the grading activity, the student might feel capable of his func-
tioning (i.e., high need satisfaction) and the pressure might fade (i.e.,
low need frustration). Because such episodes of need satisfaction and
need frustration were aggregated throughout the entire lesson, these
dynamics might possibly explain why we found a positive relation be-
tween need satisfaction and need frustration.
4.3. Strengths, limitations and directions for future research
One strength of this studywas the use ofmulti-level regression anal-
yses and more speciﬁcally its evaluation of variances at the class, stu-
dent and measurement level. These analyses revealed that for all
motivational outcomes and fear, variances were signiﬁcantly different
from zero at all levels. This suggests that there might be class level fac-
tors (e.g., the way the lesson is taught, the way students were graded,
the objectives of the lesson) as well as student level factors (e.g., overall
motivation for physical education) that can explain motivational differ-
ences. Further, these analyses suggested that students experienced a
substantial amount of variation in their motivational functioning from
lesson to lesson. This implies that there might be within-student level
factors (e.g., the provided extent of individualised feedback in both les-
sons) that explain differences inmotivational functioning from lesson to
lesson. Since these differences are substantial, this topic could be inter-
esting to explore in future research.
The fact that this study was purposefully situated in the PE context
might be regarded as another strength. It was implied that, due to
high ‘visibility’ of performances, this particular context mightmake stu-
dents' experiences even more salient (Trout & Graber, 2009). However,
that does not imply that the presence of grading in amore academic en-
vironment (e.g., maths or literature) might not come at a motivational
and affective price. General aspects (e.g., criterion referenced grading
and judgment of product performance) of the multiple grading system
presented in this study, are existing in other, more academic contexts
as well. Given these common grounds, the results found in this study
may potentially be generalised to more academic settings (Barenberg
& Dutke, 2013; Butler, 1987; Butler & Nisan, 1986; Pulfrey et al., 2011,
2013), an issue that deserves further research.
The present study also has several limitations. First, because stu-
dents' skill level may have developed over time, this could have inter-
fered with students' feelings of competence (or self-concept about
their abilities) which would then possibly reduce the negative impact
of performance grading. Several strategies could have been used to con-
trol for this issue. For instance, we could have (a) counterbalanced the
design with non-grading lessons following grading lessons in half of
the classes, (b) measured students' skill level in both lessons as to in-
clude it as a covariate, and (c) included a control group thatwas not per-
formance graded. Yet, this was not attainable in the current study given
210 C. Krijgsman et al. / Learning and Individual Differences 55 (2017) 202–211that it was conducted in a real-life, ecologically valid setting. Also, given
that the time frame between both measurements was in most classes
one to three weeks, we consider the learning effects to be only of mini-
mal inﬂuence.
Second, in the present researchwe chose a within-student design in
which students were measured after a non-grading lesson and after a
grading lesson. To get a more reﬁned understanding of students' moti-
vational and affective experiences in relation to performance grading,
it would have been even stronger if we had also measured students
just before the performance grading lessons, thereby tapping into
their anticipated motivation, fear and need-based experiences for the
upcoming lesson.
Third, although video observations gave insight in the performance-
based assessment practices, these observations did not allow us to pro-
vide insightwhether the assessment criteria were alignedwith the con-
tent standards (e.g., practicing basketball techniques and being assessed
on those techniques versus being assessed on playing a match; Biggs,
1996; Borghouts et al., 2016).
Fourth, no basis was provided to suggest that the presence of perfor-
mance grading is highly important when explaining students' motiva-
tional functioning in PE. It was interesting to note that, although
results indicated statistically signiﬁcant differences in students' motiva-
tion, fear and need-based experiences, the differences between both
lessonswere rather small (i.e., small effect sizes) and the variable ‘grad-
ing lesson’ only explained small amounts of variance. Other factors such
as whether the teacher provides insight in assessment criteria or gives
feedback (Sadler, 1989), or differences in teachers' motivating style be-
tween both lessons (De Meyer et al., 2014; Reeve, Jang, Carrell, Jeon, &
Barch, 2004) that go well beyond the mere presence of a performance
grade, might potentially be of greater inﬂuence (Ryan & Brown, 2005;
Ryan & Weinstein, 2009). It warrants further investigation as to
whether it is the presence of performance grading in itself, the lesson
content, or that the way the lessons are taught with teachers possibly
taking up a more controlling stance when grading, that explain stu-
dents' motivation.
Fifth, it remains unclear if these negative outcomes represent inci-
dental or lasting experiences and if these negative outcomes affect stu-
dents' learning in PE. Therefore, it is recommended that future research
develops a longitudinal design in which students' motivational func-
tioning, fear andneed-based experiences are followed over a greater pe-
riod of time and in different domains of sports. As such, more detailed
insights into students' motivational functioning, fear and need-based
experiences may be yielded, when being graded in different sports.
Also learning progress could be included as an outcome.
4.4. Implications for education
Results from the present study were gathered in an educational en-
vironment in which students were awarded grades that served as a
judgment of their performance. Findings suggest that it is important
for teachers to reﬂect on themeaning or functional signiﬁcance grading
has for students in their educational practice. However, a critical reﬂec-
tion on the curriculum is not only the teachers' responsibility. The ex-
tent to which teachers grade their students is also partly due to
reasons of selection (Newton, 2007). Thus, in pursuit of positivemotiva-
tional and affective experiences,we argue that this responsibility should
be shared with school boards and policy-makers (Yu, Chen, Levesque-
Bristol, & Vansteenkiste, 2016).
Whilst students are subjected to performance grades, it seems im-
portant for teachers to induce feelings of choice or freedom, feelings of
connection to others and opportunities to reach criteria (i.e., need satis-
faction) and to reduce feelings of pressure to perform well, feelings of
rejection by others and feelings of failure (i.e., need frustration), in
order to stimulate positive motivational and affective experiences.
This does not imply that, from a motivational perspective, it is per deﬁ-
nition unfavourable to apply grading in education. There might beconditions under which grading does not consist a need undermining
or frustrating event and may even be conducive to students' needs as
well asmost volitional forms of motivation (Maes et al., in preparation).
From an SDT point of view and attempting to stimulate students'
needs andmost volitional forms of motivation in education, assessment
with the aim of grading can be applied with an informational function
(Ryan & Weinstein, 2009). An informational assessment is referred to
when teachers deploy assessment as a non-controlling means to im-
prove learning. When grading students, it is important to follow up
withmeans to improve learning by using strategies that go beyond pro-
viding grades, such as providing transparent criteria, discussing assess-
ments among each other, actively involving students within the
learning process and providing insight in subsequent learning objec-
tives (Pat-El & Van der Poel, 2011). Thus, the issue raised in the present
research is not merely related to the presence of grading in itself, but to
what extent assessment is used solely with the function of judging per-
formance rather than with a focus on learning. Unravelling the relation
between different functions and meanings of assessment and its moti-
vational outcomes is something that merits further investigation.4.5. Conclusion
This study provides further insight in students' motivational and af-
fective experiences as a function of performance grading. Existing liter-
ature has already shown that performance grading potentially
undermines more volitional forms of motivation (e.g., Butler & Nisan,
1986; Johnson et al., 2011; Pulfrey et al., 2011) and that this relationship
can potentially be explained by lowered experiences of autonomy and
competence satisfaction (Pulfrey et al., 2013). The present study adds
to this literature by highlighting that the relation between performance
grading and intrinsic motivation, as well as negative motivational func-
tioning, can be explained by increased feelings of need frustration. From
a practical point of view, since performance grading is part of PE assess-
ment, it seems important for teachers to carefully reﬂect on their curric-
ula and their current way of assessing, particularly within a highly
‘visible’ educational environment, where positive motivational and af-
fective experiences are pursued.Funding
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